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VILU'NER, Yakov Moiseyevich, dots.; VOFNYARSAIY, Iosif Pinkhusovich, 
dots.; KOVALEV, Yakov Timofreyevich, dots.3; KUZMENKOV, 
Vasiliy Te arics s h, dots.: LAZAREVICH, Ivan Grigor'tyevich, 
dots. ; SHUL PEE; Iger' Aleksandrovich, dots.; AKALOVICH, 
Bik re ere re rs ; 


[Laboratory practice in hydraulics: Manual and methodclogical 
instructions on laboratory proce as s in hydraulics; for cor- 
respondsnce and part~time students} Laberatornyi praktikum po 
gidravlikes Rukovodstvo i metodicheskie -kaganiia po provede- 
niiu laboratornykh rabot po gidravlix dlia studentev zaoch- 
nogo i vechernego obucheniia. [By] I4.M.Vil'ner i dr. Minsk, 


Izd-vo M-va vysshego, srednego spetsial'ncgs i professional!~ 
nogo cbrazovaniia BSSR, 1961. 131 p. (MIRA 18:4) 


i. Kafedra gidravliki Belorusskogo politekhnicheskego insti- 
tuta (for all except Akalovich). 
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SHUL'SIN, I. M. 


The experiment of the Kirov kolkhoz of Gorki Oblast Moskva, Sel'khozgiz, 1948. 31 p. 


(Organizatsiia truda v kolkhozakh) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5 
SHUL'PIN, Leonid Mikhailovich 
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i oni i i i ys tnich'i i khishchnye ptitsy 
SHUL'PIN, Leonid Mikhailovich. ... Promyslovye, okho ii kh td 
Peiner ite. Vladivostok, 1936. xv, 436 p. (Dal'nevostochnyi filial Akademii Nauk 
SSSR. : ; arn : 

i Niadneua ats ornitofaunisticheskaia literatura po Primor'iu": p. [4:28] 4,30. 
Bibliorraphical footnotes. : as decile caveeig 

~ i edovanii itofauny Primor'ia': - 9-30. ; 
a "Obzor art ea eae ornitofauny se. Jeteen nose 


$0: LC, Soviet Geography, Part I, 1951, Une. 
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SHUL'PIN, L.M. - [deceased] 


penn mae atone aa ee SS a EE TES Ste 


Data < on mammals, reptiles, and amphibie of toe Talas Ala-Tau. LIav. 
AN Kazakh.SSR. Ser.zool. no. 7:65-83 '48. (MLRA 9:5) 
(falas Ala-Tau--Zoology) 
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SHUL'PIN, TieH [deceased]. 


esa + wa eee ees bd 


“Yaterials on the birds of the Aksu-Dzhabagly Pressrve (Talas Ala-Tau). 
Trudy Inst.2001.AN Kazakh.SSR 2:52-79 °53. (MLRA 10:2) 
(Aksu~Dzhabagly Preserve--Birds) 
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SHUL'PIN, L.M. [deceased] 
bs. mga te same a 


Materials on birds of the Aksu-Dzhabagly Preserve (Talae Ala-Tau). 
Trudy Inst. zool, AF Kazakh, SSR 6:158-193 56, (MIRA 10:4) 
(Aksu--Dzhabagly Preserve--Birds ) 


Fae EROS 
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SHUL'PIN, L.M. 


d 

Materials on the bird fauna of Aksu-Dzhabagly Preserve. Trudy 

Inst. zool, AN Kazakh. SSR 15:147-160 '61. (MIRA 14:7) 
(Aksu-Dzhabagly Preserve—Birds ) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5 


SHUL'PIN, L.V., inzh. 


a semeraee aa acts Lloting in harbors, Rech.tranap. 18 
improve the organisation of piloting (MIRA 12:9) 


no.6:19 Ja 59, i 


1. Kiyevekiy port . 
tartar) (Parote and pilotage) 
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VORONTSOV, -BLN.; perenne 


s eeeeeess. Guaviee control in factory laboratories. Izn.tekh. ae 
57-61 Mr-Ap '56. (MIRA 9:7) 
(Mensuration--Quality control) (Engineering laboratories) 
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KUSAKGY MM, KOSHEYNIK, A4.vae3 NEKRACGOY, OON., CHIRKOVA, YoRo, SHULIPINA, OM. 


ate 
: Ss oe sit pat Sas Siatsd se Cie 
Thermal @iffusion fractionation ot 

Katto “ic4 9 
noedtinjew Lit, O 


pouymer soiuticns. Deki. AN SSSR 
ca i ~ } 
& Zé. ° ae aa 


io Institut neftesnimicheaskog. Sinteza im. AV.Topehiyeva AN S58, 
Predstaviene aksdamikem VA Kerginym. 
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SHUL'PINA, N. B. 


B. -- "Complications of the Operation of 
Experimental Study." Sub 2h Nov 52, First 


(Dissertation for the Degree of 


SHUL'PINA, N. R,moving a Cataract 
in a Clinicoanatomical and 
Moscow Order of Lenin Médical Inst. 
Candidate in Medical Sciences.) 


Vechernaya Moskva January-December 1952 


SO: 
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KRASNOV, M.L.,professor.; KRICHEVSKAYA, Ye.I.,kandidat meditsinskikh nauk.; 


SHAKHNOVICH, S.I.,kandidat mediteinskikh nauk.,; SHUL'PDiA, NB. 
kandidat meditsinskikh nauk.,; GEL'FMAN, A.Ya.vrach, . 


Dicoumarin in a thromboembolic syndrome of the retinal blood vessels. 
Vest. oft. 68 no.1:3-8 Ja-F '56 (MLRA 9:5) 


1. Iz kafedry glaznykh bolezney TSentral'nogo instituta 
usovershenstvovaniya vrachey (zav.-prof. M.L. Krasnov) i Moskovskoy 
glaznoy klinicheskoy bol'nitsy (glav. vrach-I.A. Lyubchenko ) 
(RETINA--BLOOD SUPPLY) 
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KRASNOV, M.L., professor; SHUL’ PINA, NB... kandidat meditsinskikh nauk 
Detachment of the choroid in surgery for glaucoma. Vest.oft. 69 
noe6:11-15 N-D '56. (MERA 10:2) 


lL. Iz kafedry glaznykh bolezney (zav. - prof. M.L.Krasnov) PSentral'- 
nogo instituta usovershenstvovaniya vrachey. 
(GLAUCOMA, surge 
causing detachment of choroid) 


(CHOROID, dis. 
detachment, caused by surg. of glaucoma) 
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Ssitk 


KRASNOV, M.L., professor; Seated ioe Ve aaa aaa neditsinskikhn nauk 
Treatment of uveal glaucoma. Vest.oft. 79 no.3:13-18 My-Je '57. 
(MiHA 10:8) 
1. Kafedra glaznykh bolezney (zav. - prof. M.L.Krasnov) TSentral'~ 
nogo instituta usovershenstvovaniya vrachey 
(UVBA, dis. 
glaucoma, ther.) 
(GLAUCOMA, ther. 
uveal) 
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SHARTS, S.Ye., kand.med.nauk; SHUL'PINA, N.B. _ 


idi i Loti ie H 1€ 62 3L46—352 
oo a new Soviet miotic. Oft.zhur. 16 no.6234 Gn teres 
Lin a i kafedry glaznykh 
1. Iz Moskovskoy glaznov kiinicheskoy bol 'nitsy i 
bolezney (zav. - zasluzhennyy deyatel' nauki prof. M.L. Krasnov 
TSentral'nogo instituta usovershenstvovaniya vrachey. 
(MIOTICS ) 
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SHUL'PINA, i. He 


Gonioscopy ip primary and secondary (uyeal) glaucoma. Vest.oft. 


eli me 41, 
ve ae UCOMA) (OPHTHALMOSCOPY) 


(MERA 14:3) 
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SHUL'PITA, N.E., kand.med.nauk 


—_—— 


¢ 


Pathohistological parallels in primary and secondary glaucoma. 
Vest.oft. no.3?4]1-46 My-Je '62. (MIRA 15:8) 


1. Kafedra glaznykh bolezney (zav. - zasluzhennyy deyatel! nauki 

prof. “.L. Krasnov) TSentral'nogo instituta usovershenstvovaniya 

vrachey i patogistologicheskaya leboratoriya (zav. - kend.med. 

nauk V.M. Shepkalova) Moskovskoy glaznoy klinicheskoy bol'nitsy. 
(GLAUCOIAS 


eras Be 


oe i = ead ager ae Sete oP ee yee gras at Aterte? cone eas Liem 
EER SOE OMEN TTAN ESSE RA SETSIG ESS Dap ORNS Oe Oe Oe UP TE SEEN RS 
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_SHUL'PINA, N.B., dotsent 


Microgonioscopy as a method for the analysis of unsuccessful 
operations in glaucoma, Vest.oft. no.5:26-30 '62. (MIRA 15:12) 


1. Kafedra glaznykh bolezney (zav. - zasluzhennyy deyatel' nauki 
prof. M.L,Krasnov) TSentral'nogo instituta usovershenstvovaniys 
vrachey. 


(GLAUCOMA) (OPHTHALMOSCOPY) 
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USSR / Kuman and Animal Physiology. Internal Secretion, Thyroid ni 
Gland. 


Abs Jour » Ref Zhur - Biol., No 15, 1958, No. 70346 


Author :; Shulpinoyv, S- Ss. 
Inst : Kazan! Medical Institute 
Title - The Lodine Content in the Soil and Food Products of the 


Mariyskeye ASSR in Connection with the Problem of the 
Etiology of Endemic Goiter 


Orig Pub : Sb. naucon. rabot, Kazansk. med. in-ta, 1957, No 1, 5-8 


Abstract : Studies were made of the soil ard food products in regions 
which are safe ami unsafe with respect to endemic goiter. 
Tests of the soil were made at depths of C.5 meter. The 
studies revealed an inverse relationship between the 
content of 10dine in the soil and food products, and the 
distribution of endemic goiter. -- L. A. Kashchevskaya 
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SHULPINOVA, Ye,N., inzhener. 
carmen nse ELPA TTO ETE 


- Sudost nie 23 10,7: 
Passivation during the shipbuilding process. “udoslroey Ts o:8) 


6 Jl '57. 
ea and anticorrosives) (Shipbuilding } 
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SHULPINOVA, Ye. Hes kand. tekhn. nauk. 


Using orate on an ethyl alcohol lacquer basis for painting 


. Sudost nie 24 no.1:43-45 Ja '58. 
drinking water tanks udostroe cme 1133) 


(Drinking water) (Tanks--Painting) 
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KOVALEVA, S.I., inzh.; SHULPINOVA, Ye.N., inzh. 


Effect of a ped=tead first coat ‘on. ethinoyl coatings, Sudostroenie 
24 no.52:53-54 My '58, (MIRA 11:6) 
(Ships---Painting) (Red lead) 
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I060/1260 
AUTIION : xovalevea, S.r-, smygineer, and Shutpinova,/E.2-, Engineer 
TITS: Application of anti-corrosive coating in shipbuilding 
PENIODIGAL: Sydestuovenives ves 1, 1962, 65-67 
TEXT : The purpose of this “rork is to study protective propertiégs of 


coatings, based on zine pevcor, which are peing now extensively used in Soviet 
industry. The coating ThC-1 (FS-1) of the following campos ition: Polysterene 
omulsion, mark A (TY 1827-51} (TU 1#27-51) - 3.37%, Xylene (FOCT 10465-39) 

(GOST 10465-39) - 33-53°., Zinc nowder (Iupy 1657-51 (TsuTU 1657-51) - 63-15%. 

was tested under the followins conditions: 1. exposed to air at verious temper- 

aturos including those below freezing point; 2. in a 3% solution of sodium ye 
chloride; 3- in service conditicns on a section of a ship submorged for 18. Zz 
montns; 4. on surfaces subject to heating. Ths conclusions reached are: 
_l1. vhhen exposed to air - P5-1 possesses highly protective properties. 2. On 
submerged surfaces — the protective properties of PS-l are as good as these or 
passivity. 3. PS-1 dries quickly in low temperatures without losing its protect- 


Card 1/2 
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s/2 so as aka ea 
I 


Application of... 1060/1260 


ive properties. 4. In identical conditions, the protective properties of ri-1 
in 4 layers are 5 to 6 times higher than those of zinc coating applied by 


galvanization. / 
7 


Card 2/2 
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Faire Crane taper area repre LS eR oe. == 
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SHUL'SKIS, I. P. 


Be Sates a tigation of Various Species of 
Smantektey 2.P- oo Nommaret ive HetcloetSeh Lithuanian Soy. Inot of Bichon, 
ee 1955 (Dizcertation for Degree of Candidate of Biological Spieheen)? 
, ; 


$0: Knizhnaya Letopis', No. 23, Moscow, June, 1955, pp. &7-104. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5" 


ch Ex See eae 


on Wb 


il 


SS SBD BREET NYE LAS GUS ARERR REN BY BE ETS ESSE ST 187 SPR BEAN ERERS OSE TBA SSS EENTSC SR TRED PASSES RCD TOT SOS SPY EE EF | 


\ 


ZBEEROVED OR RELEASE: 08/23/2000 CIA-RDP86- 00513R001550210002- 5 


SHVETS, M., kand.tekhn.nauk; SKUL'SKIY, V., inzh. 
~~ 
Deformations of large-panel buildings, Zhil.stroi. no.3: 
26-27 '62, (MIRA 15:9) 
(Precast concrete construction) 
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. SHUL'T, Ioakhim; WLASOV-GOLOVARYY, A.N. (translator); CHEREMUSHKINA, 
-Ussr [translator]; KOSHELEV, Ye.d. ftrandlatorls spetared.; 
SHAVERDOVA, A.I., red.; DOLSENKO, A.A., tekhn. red. 


{Under sail] Pod psrusom, Moskva, Gos.izd-vo *Fizkul 'tura 
4 sport," 1960. 405 p. (MIRA 14:2) 
(Sailing) 
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SHUL'TE, A,, inzh.; NAZIMOV, M,, inzh. 


Apparatus for grain analysis, Zashch. rast. ot vred. i bol. 6 


noe9:17 S '61. 
(Seed adulteration 
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SOV/137-59-3-6380 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 207 (USSR) 


AUTHORS: Pelikh: V.N., Mladova; A. A., Shul'te, G. Yu. Kolyada, M. F. 
Re eee es 
TITLE: Quality Control of Malleable Iron 
(Kontrol kachestva kovkogo chuguna) 


PERIODICAL: Tekhn-ekon. byul. Sovnarkhoz Zaporozhsk. ekon. adm. r-na,; 
1958, Nr 3; pp 30-51 


ABSTRACT: The mechanical properties of malleable iron are toa considerable 
degree determined by its chemical composition. The summary Cc 
and Si content, the other elements being stable, has a decisive in- 
fluence on the structure of the metal. Being fairly time-consuming, 
the method of determining the © and Si content in the iron by chemical 
analysis was not adequate to ensure timely adjustment of the metal 
prior to casting it into molds. Instead, a high-speed inspection 
method utilizing production samples is employed. The samples are 
withdrawn at 30-minute intervals throughout the entire smelting 
operation. Bars; 50 mm in diameter and 200 mm long, are cast in 
sand molds whe -- they are allowed to cool for !0 minutes: they are 

Card 1/2 then immersed in water and broken into two approximately equal 
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SOV/i37-59-3- 6380 
Quality Control of Matleable [ron 


sections. The character of the fracture may serve in jucging the summary Cc and 
Si content. A relationship was established beiween the appearance of the fracture 
in a cast production sample and the chemical composition, the microstructure, 


and the mechanical properties of the metal. 
A.S. 
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BIDULYA, P.N.; SHUL'TE, G.Yu.3 PELIKH, V.N.3 MLADOVA, A.As5 SHERSTYUK, 


gH 
A.A.3; MIROSEN 0, L.S. 


Nonmetallic inclusions in malleable cast iron. ee rate a 
25-27 Ja '6l. MIRA 14: 
: (Cast iron—-Defects) (Nommetallic materials) 
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BIDULYA, PoN.§ SHUL'TE, GoYue 

mall e 
Effect of nonmetallic inclusions on ss sc ete ee eal 
cast iron. Izv. Vy8e ucheb, 727.3 chern ° Goan 1522) 


189 '62. 
. tut 
sy metallurgicheskiy institut. 
1. Moskovskiy becherniy george een gab ; 


Tron founding-Derects) 
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BIDULYA P N > SHUL ib . PeLiIkKi, V.N.: MLADOVA, A.A; KOgINSKTY , S.L. 
3 eits 


‘ 162. 
noe5 241 My 162 (Iron f ounding) 
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BIDULYA, P.N.y SHUL'TE, GoYuss ANKVAB, K. Me. 


_ . N0.2326~27 
a Sontane of malleable cast iron. Lit, proizv mo ERA 1816) 


F 165. 
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“' "Medicine - Nematodes — } . 
"Morphology and Biology of a New Nematode From the . 
ii of Musk Deer,” R. 8. Shul'te, N. E. Andreyeve 


"Dok Ak Neuk SSSR" Vol LXII, No 6 


A new variety of Caprecaulinae, called Pneumocaulus 
kedenazil nov. gen-, wae discovered in the lung — 
tieeue of musk deer brought from the Altay Netionel 
Reserve to the.Moscow 200, differing from other 
varieties chiefly by the presence of strong, pre- 
aumably glanduler formatione along the: Lateral 


UBER/Medicine - Parasites (Contd) | Oct 48 


caudal section in the mele. Submitted by Acad 
K. I..Skryabin 21 Aug 48. 
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'ABSTRACT: This Author's Certificate introduces a device for measuring the intensity 
ratio between two electric signals. The unit contains two receiving elements for the 
leirst signal, a single receiving element for the second signal, an adding stage and @ 
isubtracting stage. The input of the adder and that of the subtractor are each con— 
‘nected to one of the receiving elements for. the first signal, while the outputs of i 
hese stages are connected to a multipsier. The multiplier output is connected through; 
ian averaging unit to the ecmparison result indicator. To improve accuracy in ratio ' 
ineasurement when both the signals to be compared are subject to interference, the i 
installation is equipped with an extra receiving element for the second signal and two ‘ 
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KCC NR: "APT009076 
4 
lintérlocked variable dividers with identical transmission coefficients. The compari— 

_ json result indicator is made up of 4 control wit and a final registration device. : 
‘The receiving elements fer the second signal are each connected through one of the di- 
viders to the inputs of the adding and subtracting stages. The output of the averag— 


ling unit is connected through the control unit to the controlling input of the di- 
‘viders. When mismatch reaches zero, the transmission coefficient of the dividers is 


fed to the final registration unit. 


~-aaaitional receiving element for the second signal; 9--dividers; 3—--comparison re- 
sult indicator; 4—servesystem; 5--final registration unit; 6—-receiving element for 
Lhe second signal; T—adding stage; 8--subtracting 

ts for the first signal - 


tiplier; li--receiving elemen 
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t 
' 
; Konferentsiya po fiziko-khimicheskim osnovam proizvodstva stali. 5th, 
| ‘ Moscow, ‘1959. 
\ 


Fiziko-khimicheskiye osnovy proizvodstva stali; trudy konferentsii i : 

(Physicochemical Bases of Steel Making; Transactions of the 7 ‘ 
’ Fifth Conference on the Physicochemical Bases of Steelmaking) 2 i 
} Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted. : 
3, 700 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgii imeni 
A, A, Baykova. é 


ee 


Responsible Ed.: A.M. Samarin, Corresponding Member, Academy : 
of Sciences USSR; Ed. of Publishing House: Ya. D. Rozentsveyg. : : 
Tech. Ed.: V. V. Mikhaylova. 


pecopess agit 2% 


Card 1/16 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5" 


ZAPPROVED FOR RELEASE: 08/23/2000 


| CIA-RDP8&6-00513R001550210002-5 


cr 
1s 


sov/54iL 


Physicochemical Bases of (Cont.) 


perme nne htop a 90 ma man 
. 


n of articles is intended for engineers and 
gical and machine-building plants, senior : 
ducation, staff members of design : + 
and scientific research workers. Fy 

: { 


PURPOSE: This collectio 
technicians of metallur 
students of schools of higher e 
bureaus and planning institutes, 


paeticg ees, Cee 


s presented at the fifth 
f the physicochemical bases 


cee 


COVERAGE: The collection contains report 
devoted to the review 0 


annual convention 
g deal with problems of the : ; 


of the steelmaking process. These report 
mechanism and kinetics of reactions taking place in the molten metal 


in steelmaking furnaces. The following are also discussed: problems 
involved in the production of alloyed steel, the structure of the ingot, 
the mechanism of solidification, and the converter steelmaking 

The articles contain conclusions drawn from the results 
tal studies, and are accompanied by references of which 


ee 


process- 
of experimen 
most are Soviet. 
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Arc Furnace Induced by Blowing Oxygen Into the Metal 149 


Shul'te, Yu. A., and M.I. Kurbatov. The Effect of Manufacturing 
Parameters. on the Properties of High-Manganese Steel 159 


Iodkovskiy, S.A., and N.N. Sashchikhin. New Method of Making 
Austenitic Steels ‘With a Given Quantity of Ferrite 167 


Suchil'nikov, S.I. Extracting Valuable [Ferroalloy] Elements 
During The Process of Their Production 178 


Berezhiani, V.M., and V.B. Baratashvili. Investigating the 
Nitrous Manganese Production Processes 184 


Zamoruyev, V.M. On the Distribution of Titanium Between the 
Metal and Slag 189 
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SOV/137-59-7-15728 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 7, p 220 (USSR) 


AUTHORS: Shul'te, Yu.A., Kurbatov, M.I., Tkachenko, A.S., and Slonim, D.M. 
Fe aoe 
TITLE: Ways to Improve Iligh-Manganese "G13L" Steel 


PERIODICAL: ‘'ekhn.-ekon, byul, Sovnarkhoz Zaporozhsk, ekon, adm, r-na, 1958, Nr 7, 
pp 2 - 29 


ABSTRACT: Investigations were carried out into the effect of modification of 
"G13L" steel by Fe-Ti addition causing the development of Ti-nitrides 
in steel which limit the grain growth. It was stated that Fe-Ti 
additions increased 1.5 times the durability of erusher hammers. 
Improvement of mechanical properties of "G13L" steel is characterized 
by the following data: 6 p from 55.6. to 78.4 kg/mm; 6, from 39.0 to 
42.0 kKe/mmo; & from 19.8 to 28.8%; Ww from 17.5 to 28.9%; Hp from 
206 to 218. For "G13L" steel Al is not a modifier but only a de- 
oxidizer. - 
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SHUL'TE, Yu.A.3 SHITIKOV, V.5S.; KURBATOV, M.I. 
pteR ata: 
Reducing the amount of ferromanganese used in making 
Lit. proizv. no.6:40-41 Je 61, 
(Ferromanganese) 
(Manganese =tee]——Electrometallurgy) 


G1i3L steel. 
(MIRA 14:6) 
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SHUL'TE, Yu.A.; KURBATOV, MI. 


Kind of nonmetallic 4{nclusions in high manganes¢s steel and 
their characteristics. Izv. vys -ucheb -Zav.; chern.met. 10.32 
159-164 '60. (MIRA 1324) 


1. Zaporozhskiy mashinostroitel'nyy institut. 
(Manganese steel) (Nonmetallic materiais) 
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Recent developments in the production of Stajices 
steel, Yu. Shulte, 7, Nat fay HE DMM, Chen 
Zente TOPE She productian of staithess steel 
ut the Saporesch Street Works ut ant elee. ane farmace with 
a4 5 be, melting precriemd as reported, A charge of 3000 
kg. of soft open-heart iron -C O.04, Min (2, sia tb bb aattel 
P tess thas U.S Top weld deoxidued with Fede together with 
10 kg. CaQ ts introduced ite the furnace 629 its. 
This is melted down by use of the max. furnace tage 
Lohr, SUF min. after which the Co content UT ee and 
the Mn content ancy. After the slag is drawat eth 
ming, 2 new shag -formniay mist. of ro ky. Cad arab 30) 
kg. sprar is added. “Then there are nected 19 order BO KR. 
NS, ferromanganese’, symp ky. be ferres hromaaa, a 
saat. of LAO kg. CaO and 75 ke. FACE ferrostliwon, an 
finally 6 kg. Al, Iwo hrs. is required to complete the 
melting. The stee a) produced contains © wiz, St 
oo, Mn ezt. Cr us. and Ni Q.iace. M.G.M. 
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ili Ickal and Chromium-Motybdenum Steel 
tJ Yu. Shul'te. (Stal, 1938, No. 4, pp- 
55-62). (In Russian). The author describes expe iments on the 
melting of alloy steel scrap in acid arc furnaces. In the first period 
of melting the bath, which may contain 0-4-1-5% of chromium, is 
covered with an acid slag (SiO, 45-55%, FeO + MnO 35-45% and 


(1,0, 5-8" )- The chromium oxide has been shown to be present in 
the slay in the uncombined condit 


jon and at a suitable temperature, 
depending on the carbon and chromium oxide contents ; reduction of 
the latter by the carbon takes place. At the end of the first period 
the slag is completely moved and replaced by one consisting, for 
example, of 30% of quartz sand, 10%, of lime and 10°, of fireclay. 
The bath is deoxidised with ferro-mangencse and the alloy composi- 
tion is corrected. To the deoxidised bath is added ferro-silicon, in 
order to bring the silicon content of the steel to U3%Q. During 
tapping, the steel is deoxi 


TION GETSVivA WORMDD 


dised by adding 5-0-5 ky. of aluminium 
wr ton. ‘The method described ix suitable for melting charges 
consisting entirely of alloy steel serap. Data obtained during the 
large-scale trials Of the method are piven. 
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/, |Xte Ubromium Reducing Process with Deoxidstion by Diffusion in 
Acid Electric Furnaces—The Zapurosbstal Method. Yu. Shulte. 
(Stal, 1939, No. 8. pp. 18-22). (In Russian). ‘Tho practice snd 
theory of a method of remelting a charge consisting entirely of 
chromiumn-nickel or chromium-molybdenum structural steel scrap 
with not less than 0-25% of carbon and not more than 1-6%, of 
chromium ia dealt with. The essential feature of the process after 
the boil is the diffusional deoxidation of the bath under a special slag 
consisting of silica and lime (58-65% and 20-25% respectively). 
‘The addition of the lime reduces the heavy-metal-oxide content of 
the slay, and particularly the ferrous oxide content. These are still 
further reduced by the addition of 3-5% of alumina. Additions of 
ferro-silicon and carbon are then made to the above slay. The 
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deavy 


VION Ke iye. 


iata my 


reduction in the free ferrous oxide content of the slag results in an 
Cent muet wrri4 they ~,; cl¢ 
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intense extraction of” rrous oxide from the metal. Diffusion of 
ferrous oxide inte the slag is facilitated by stirring the bath. Tho 
tinal ferrous and chromic oxide contents of the slag are about 2-5, 
and 1-0°,, respectively, the amount of slay being 2-0-2-6% of the 
weight of the charge. Final deoxidation is effected with aluminium. 
Although some investigators have reported tho detrimental cffect of 
aluminium additions on the ductility of chromium-nickel structural 
steels, the present author points out that this does not occur pro- 
vided that certain conditions are satiafied. These are casentially : (a) 
Thorough deoxidation of the steel prior to the addition of the 
aluminium, which in in fact achieved in tho present process aa io 


result of the use of the special deoxidising slag ; and (6) the addition 
of an amount of aluminium slightly in excess of the critical amount 
necessary just to reduce the ferrous oxide contained in tho steel. 
While it is possible to obtain ductilo metal by low-temperature 
teeming of stecl to which no final deoxidising additions have t 
made, this procedure cannot be recommended for practical applica- 
tien. 
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The Chromium Reduction Process with Diffusional Deozidation 
in Acid Electric Furnaces (the Zaporoshstal’ Method). Yu. Shul'tr. _ 
(Iron and Steel, 1940, vol. 14, Oct., pp. 2-8). An Englisl teans-~ 
lation is presented of a peper on the theory and practice of remelt- 
ing « charge consisting entirely of chromiun-nickel or chromium- 
molybdenum structural steel scrap with carbon 0-25°,, min, and 
chromium 1-69, max. This paper appeared in Russian in Stal, 
1930, No. 8, pp. 18-22 and an English abstract was published in 
Journ, 1. and s.L., 1940, No. L., p. 281 a. 
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fluorapar slag is mado and deoxidation in effected mainly with 
coke, with eome ferro-ailicon, with a final addition of 1 kg. of 
aluminium per ton to control the grain sixe of the auatenite. The 


combination method is 
of view of removing non- 


aa more efficient from the point 
metallic inclusions. The fracture structure 


of cast stecle is discussed with reference to the relation between the 


grain size thes rovealed 


and the macro-defects. Fine grain ix 


anaociated with fradom from macro-defeuts and vice-reras. Other 
conditions Deing equal, the fracture structure appears to depend on 


the final duoxziastio. practice. 
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SHUL'TS, Yu. A. 


"Tie Effect of the Spelt ing and Teeming Technology Upen the Froperties of 
Slectric Steel." Dr Tech Sci, Inst of Netallurgy imeni A.A. Baykov, acac 
Sei USSR, Moscow, ies (KL, No ol, Apr’ 55) - 


SO: Sum. No. 70h, Nov. 55 - Survey .of Scientific and Technical Disserteticns 
Defended at USSR iiigner Educational Institutions (16). 
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; . ,  ELs- 7 x oyh 
“Name: SHUL'TE, Yuriy Avgustovicn 


Dissertation: Influcnce of the technology of smelt~ 
ing -and casting of electric steel 
on its propertics, and Academic Title 
of Professor, Chair of Technology of 
Foundry Producticn (specialty: Electro- 
metallurgy) 


Degréc: Doc Toch Sci 


cf 
Affiliation: Zaporozh'ye Inst/ Agr Machine Building 


Date, Place: 2 Jun 55, Council of Inst of Metal- 
lurgy imcni Baykov, Acad Sci USSR 


ieaation Dete: 30 Jun 56 


Source: BMVO 5/57 
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She ee Se. OF 
_ Use of Vacuum in Metallurgy (Cont.) Moscow,533 Izd-vo AN SSSR 1958, 165pp. 
Y Trans. of a conf. on above (Inst. Metallurgy, AN sssr t) (ed. SAMAR, A.M) 
Vysotin, S.G. (Address) 123 


ae, Vysotin considers, on the basis of his investigations, that a very 
high vacmm and a longer-than-usual holding time are -ssential for 
the complete degasification of molten metal, 


Zamotayev, S.P. (Address) 125 
Zemotayev briefly deseribes tests conducted at the Uralmashzavod 
(Urals [Heavy] Machinery Plant) to determine the effect of vacuum 
treatment of the properties of steel. 


4; Shul'te, ¥7.A. (Address) 127 
” Inttistrial tests of the vacuum treatment of steel in the ladle, 
performed at the "Dneprospetsstal'" Plant, using methods devel- 
oped by the Institute of Metallurgy of the Academy of Sciences, 
USSR, gave good results, especially in the case of transformer 
steel: content of carbon and sulfur was sharply reduced, and 
there were no rising or honeycombed ingots. 
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AUTHOR: Shul’te, Yu. A. S0V/163-58-4-9/47 

TITLE: Reoxidation Prosesses in Elestris Steel (Protsessy 
povtornogo okisleniya v elektrostali) 


PERIODICAL: Nauchnyye dokiady vysshey shkoly. Metallurgiys, 1958, Nr 4, 
pp 52 ~ 58 (USSR) 


ABSTRACT: Investigations of the author showed that the nature and 
distribution of metallic inclusions are decisive for the 
properties of steel. The examinations of the non-metallic 
inciusions were chiefly made by the method of metallographic 
analysis. The oxygen content in the melting process and in 
the finished stacl was determined by the vacuum melting method 
at the laboravoriya metallurgii stali Institvta metallurgii 
AN SSSR (Laboratory of Steel Metallurgy at the Institute of 
Metallurgy of the AS USSR). Experiments under operating con- 
ditions were made at the worke "Dneprospetsstal”, — Formation 
of secondary oxide inclusions begins at tapping and lasts 
on during the whole period of casting. The electric steel 
undergses secondary oxidation three times: during the tap- 
ping in the spout and in the jet, during the casting on the 

Card 1/3 way from the ladle to the funnei, and in the iron mold (the 
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Electrics Steel SOV/?63~58-4--9/47 


surface of the rising steel). The experiments showed that the 
tendency $9 form oxide coats on the liquid steel is mainly 
determined by the chemical composition of the steel. The 
elements related to oxygen = aluminum, titanium, vanadium 

and chromium = favor most the formation of oxide layers. 
Manganese and perticularly the eurface-active calcium reduce 
the formation of oxide layers. The degree of oxidation is 
Marked by the specifie suzface of the contact between steel 
and air, and by the duration of such contact. The experi- 
ments show that tapping should be dsne by a solid jet of the 
highest admissible ercss-section. Experiments showed that 

for a minimum development of oxide layers on the surface of 
she stsel rising in the iron moid, the so-called "pure mirror" 
is the best varisnt. In most sorta of steel, however, casting 
with a “pure mirror" is not possible. By casting in a 
neutral medium, a metal free from inclusions is obtained. 
Examination ef the oxide--layer crusts on the metal mirror in 
the iron molds showed that they have a very high content of 
oxygen: Hall-baaring stael ~ 0.05% and chrome-~nickel-tungsten 
steel - 0.1%, The investigation of the macro-defects in 

Card 2/3 electri« steel showed that the formeticn of most hairline 
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cracks and fractures igs connected with the reoxidation process 
at the casting of steel. An efficient means of preventing 
these defects is the protection from oxidizing and the main- 
tenance of the surface of the steel rising in the iron mold 

in a liquid state. There are 5 figures and 3 Soviet references. 
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was 340 kg maximum. The investigation of ball 
bearing steel consisted of a study of 92 melts of 
Shkh15 steel ingots and of 90 melts of ShkKnil5SG 
steel, Some ingots were investigated as cast. The 
pest of them as forged billets, The process of 
electroslag remelting results in substantial 
change of silicon and sulfur content, The desulfur- 
ization in this process is very effective: on the 
average: about 30%. Tne composition of the slag 
has a substantial influence on the development of 
oxidation processes and on the degree of de- 
sulfurization. It should be remembered that the 
urity cf fluxes is a basic condition for obtaining 
high quality steel, The process of desulfurization 
auring the electroslag remelting proceeds through 
the formation of volatile sulfur compounds. fMTne 
process of electroslag remelting also results in 
minimum central porosity and other defects (see 


(Fie 63) « 
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Pig. 3. Frequency diagram of distribution of melts 

according to the rating of central porosity. (a) 

Initial steel ShKh15; an, ditto, electroslag steel; 
card 42 (c) initial steel ShKh1i5SG; (d) ditto, electroslag 
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Tais is the first time that the "Dneprospetsstal'!" 
Plant produced ba'tl bearing steel of such high 
density. For prevention of porosity the liquid steel 
bath in the crystallizer should be shallow and the 
velocity of poured-in liquid steel should be decreased 
to the point which gives a good surface of the ingot 
and a stable course of the process, For the study of 
the process of ingot formation during melt 243 (steel 


aera small additions of iron sulfide fin 30 2 


portions) were periodically introduced into the 
crvstallizer. Tne experiment was conducted by B. I. 
Maksimovich., The process also improves the purity 
of metal (see Fig. 5). 
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Fig. 5. Frequency curves of 
contamination by oxides (A) 
and sulfides (B) of electro- 
Slag and ordinary melts of 
ShKh15 Steel. (a) Electro- 
Slag; (b) ordinary melts in 
one group of furnaces; (c) ~ 
ditto, in the other group of 
furnaces. 
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Nickei-Tungsten Steels 


Tne 1SKhHNVA steel was investigated by the method of 
electroslag remelting, (9 melts). Tne rolled billets 

of 110 ma diameter, rolled from the ordinary melt 
ingots, were used as initial material. Two ingots were 
investigated as cast. Tne others as forged billets. 

In the process of test remeltirg (as in the case of 
ball bearing steel) the silicon content was reduced 

by 30% and sulfur content by 41%. Tne amount of 

other elements practically did not change. The 

authors arrived at the following conclusions: (1) All 
mechanical properties of steel produced bs the method 
of electroslag remelting are considerably '::.gher 

than those of ordinary electric steel. Tne excellent 
density and homogeneity of metal, the absence of 
macrodefrects, the high degree of purity from non- 
metallic inclusions, and the isotropy of mechanical 
properties give a rignt to recommend this method to 
the electrometallurgical plants for manufacturinz steel 
for most critical applications. (2) It is also 
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recommended to continue the study of the basic 
parameters of the process regarding the improvement 
of erystallization conditions of ingots and the 
development of optimum composition of fluxes for 
additional increase of metal purity. Thnereare 7 
fleures; 4 tables; and 3 Soviet references. 
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[k 2290 A054/A127 


AUTHORS: Shul'te, Yu. A., Doctor of Technical Sciences, Professor; 
Garevskiy, 1. A., Engineer; Leybenzon, S. A., Engineer; 
Maksimenko, V. D., Engineer; Tregubenko, A. F., Engineers 
Speranskiy. B. S., Engineer; Frantsov, V.« P., Engineer, and 
Smolyakov, V. F., Engineer 


TITLE: Nature of flaws in steel ingots produced by the electre-slag 
method 


PERIODICAL: Stal', no. 4, 1961, 322 - 326 


TEXT: The technology of electro-slag remelting was established by 
the Institut elektrosvarki im. Ye. O. Patona (Institute of Electrowelding 
im. Ye. O. Paton). <A three-phase electroslag furnace (2250 kW) which can 
smelt ingots 750 kg in weight and 300 mm in diameter simultaneously in 3 
crystallizers has now been in operation for more than 2 years. In order to 
improve the process, the nature of the flaws occurring in electroslag-re- 
melted steel was studied and tests were carried out on ingots produced on 
an industrial scale, whereas an A-550 (A-550) laboratory plant, designed by 
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the same institute was used for the purpose of reproducing the defects. The 
crystallizer of this equipment was 100 mm in diameter, 600 mm in length, the 
ingots weighed 30 kg, remelting took about 35 minutes (at 40 v and 1.2 ka). 
In this process the ingot surface is not in contact with the atmosphere. 

The slag bath is rising at the same rate at which the ingot is smelting, 
while a thin slag layer forms on the erystallizer wall, the relief of which 
is closely reproduced by the ingot surface. Three zones can be distinguish- 
ed in the smelting process. A non-uniform structure, having a serrated sur- 
face develops in the bottom zone during heating of the ingot. The metal 
contains slaz inclusions and flux, at the place of inoculation. This zone 
could be r:cuced by applying a thermite mix (20% saltpeter, 20% aluminum 
and magnesium powder, 60% AH-9-6 /AN-F-6/ flux) at the exact centre of the 
electrode. The slag bath develops more rapidly in the heating pericd when 
maximum power is applied. By controlling the feed of the electrodes manual- 
ly, any fluctuations in current intensity could te eliminated. At about 
14800°C a homogeneous slag bath is formed, while at the same time the smelt- 
ing of the second zone of the ingot also starts; the thickness of the slag 
lining on the crystallizer wall decreases to 1.0 - 1.5 mm. In this phase 


Card 2/837 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210002-5" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-R 


Bflis: 


DP86-00513R001550210002-5 


FE Ea POPE 


22315 
8/133/61 /00/004/094/015 
Nature of flaws in steel ingots produced by... AO54/A4127 


the electric system of the crystallizer is switched to automatic operation. 
The electrode is fed into the slag bath at a rate corresponding with the 
optimum current intensity. Under these stabilized conditions the slag bath 
is regularly rising, leaving a smooth lining behind. The third, liquid- 
slag zone is the actual smelting zone, both in respect of electric power 

and physico-chemical effects. Here takes place the smelting of the elec- 
trode and the refining of the metal flow. The height and velume of this 
zone are the most important factors of the entire process. The slag con- 
tent for all three zones was established. The greater the crystallizer- 
diameter, the less slag wags found in the lining (Table 1). The ingot sur- 
face in the second zone i+ flawless, smooth and does not require any finish- 
ing. This is one of the greatest advantages of this method, which, however, 
can be obtained cnly by 2 stable electric system, faultless operation of the 
automatic furnace control! as the slightest disturbance in any cf these fac- - 
tors results in surface defects. These appear in the macrestructure and 

are similar to the impurities usually found in electrosteel. In 1959 data 
were compiled for ball bearing steel, showing the relation between the crys-~- 
tallizer neight, diameter and amount of defects (Table 2). -Thus, the great- 
er the diameter of the crystallizer, the more flaws could be observed in 
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the ingot. As regards the smelting time, it was found that the first and 


the last periods produced the greatest number of defects. Metallographic 
study of faulty rods revealed sickle and spider-shaped cracks, lenticular 
inclusions, differing in colour from the flawless parts of the metal, in 
some templates occupying more than 50% of the total surface. In microhard- 
ness tests it was observed that in the impurified zones the hardness soeffi- 
cients displayed a wide range of values. It could also be cbserved that 
the flaws penetrate fairly deeply, indicating that the factors impurifying 
the casting are active a long time (Fig: 5). Petrographic tests proved 
that the inclusions are similar to those forming in free crystallization 
and contain mainly calciumfluoride globules, needle-shaped corundum crystals, 
aluminum-calcium compounds. Among the impurities slag-inclusions, 1 - 2 mm 
in size, were found in irregular arrangement. Inclusions were present in 
the low-temperature zones of the metal, promoting the mixing cf slag parti- 
cles in the liquid metal. The lower the crystallization temperature, the 
more flaws were found. The viscosity of the metal increases due to inten- 
sive cooling and this promotes the capturing of slag particles. Based cn 
the tests with the A-550 equipment the permissible minimum length of the 
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' (Manganese steel—-Heat treatment) 
(Tractors—Design and construction) 
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Economizing ferromanganese in making G13L steel in tractor- 
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s/032/61/027/004/008/028 
B110/B215 


AUTHORS : Shul'te, Yue Ae, Garevskikh, I. A-, Maksimenko, V. Dey 
Leybenzon, S. Ao, Frantsov, V. P., Smolyakov, Vo Fe, and 
Stetsenko, N. A. 2 


TITLE: Scale for estimating nonmetallic inclusions in electro- 
scoriaceous steel 


PERIODICAL: Zavodskaya iaboratoriya, v. 27, no. 4, 1961, 422-424 


TEXT: A high-purity metal is obtained by the electroscoriaceous method 

of melting. Inclusions in electroscoriaceous steel differ from those in 
ordinary steel in kind and character of their distribution. Traditional 
acales, therefore, cannot be used for the correct estimation of 

impurities, especially oxidic inclusions. The examination of nonmetallic 
inclusions in a large number of melita of electroscoriaceous steel allowed / 
the development of a new scale (Fig.) in which the total area of dis- 
oriented inclusions, their number within the field of vision, and the 
admissible dimensions of the individual inclusions are taken into account 
(Table 1). Oxidic and sulfidic inclusions are shown in the photographs 
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Scale for estimating nonnetallic... B110/B215 wh 
of the new scale. Large globular, oxidic inclusions are measured with an 
eyepiece micrometer. The degree of impurities in the ground face is 
estimated according to the field of vision with the largest number of 
impurities. The authors tested the scale and controlled 682 specimens of 
200 electroscoriaceous melts of ball-bearing steel types [7X15 (ShKh 15) 
and [[X15CT'(Shkhi5SG). At the same time, the specimen was estimated by 
the traditional TOCT 801-47 (GOST 801-47) scale (Table 2). The indices 

of estimation by both scales differed but slightly, although the estima- 
tions of the individual melts differed largely from the control. Examina+ 
tions of nonmetallic inclusions showed that the scale can also be used 
for other steels melted out by the electroscoriaceous method and for 
estimating melts in the vacuum arc containing the same type of inclusions. 
Ye. I. Boyko’s collaboration is mentioned. [ Abstracter's note: Complete 
translation/. There are 1 figure, 2 tables, and 2 Soviet-bloc refer- 
ences. 


ASSOCIATION: Zaporozhskiy mashinostroitel'nyy institut (Zaporozh'ye 
Machine-building Institute); zavod "Dneprospetsstal'" 
("Dneprospetsstal'" Plant) 
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AO54/A127 

AUTHORS - Garevskizh,I. A., Shul'te, Yu, A., Maksimenko, V. D., Speranskiy, 

B. 3. adi 
TITLE; The advantages and problems of improving the electroslag remelting of' 

steel 
PERIODICAL: Stal', no, 1, 1962, 39 - 41 
TEXT «, Investigations and experience show that a major factor affecting the 
efficiency of electroslag remelting (the intens ty of the heat-transfer and refin- 
ing} is the formation of liquid drops separating from the ingot, serving in the 
process as a self-~baking electrode, immersed in the overheated (425 - 565°C above 
normal temperature) slag, The characteristics of the electrode drops were studied 


On industrial-scale equipment, at 55 V and 6kA. The drops were taken partly from — 
the bottom zone of the slag lining, partly from the slag "cap" on the ingot. 

Their sizes were between 2.37 and 0.25 mm or even smaller, The drops are charac- 
terized by a high purity, visible inclusions can hardly be found. Coarse oxide 
laclusions disappear almost entirely, spheroidal inclusions decrease considerably. 

Tne statistical analysis of 2,140 samples obtained in 526 heats of ball bearing 
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i (in 1960) showed that remelted steel displays a high degree of purity, most 
ably due to the imbensive refining of the liquid steel by synthetic, iron- 
frees Siar at tnucreased temperatures, The sulfide inclusions disappear in propor- 
tran ne be sulfur content of the initial material, When remelting bali bearing, 
L.eel, She degree of desulfuration attains 25 - 30%, For this kind of steel tne 
fect rede-iagot must not contain more than 0.007% sulfur, When remeiting ingeve 
wiiro eg O.G95% sulfur content, in the A 550 (A 550) equipment, with a 1LOU-mm diar- 
ne Lye sulfur content after remelting, decreased to 0,003% and no sulride 
ong could be observed on the forged products (40 and 25 mm in diame*e-). 
droc-forma*ion, the composition of the flexing agent also affects 


process, 2,955 samples from 500 heats of ball bearing s*eel were 
the AH® -6 (ANF-6) fluxing agent containing 14.8 - 32.9% Al303. Tn 
tum Guide conten’? of the flux, the purer was the steel, it was four, 
probably due to the fact that aluminum oxide in *ne flux increases 
zing activity of the slag (which consists of lime, fluorite. anuminum 


& Ebructure of tne slag made fluxible with varicus kinds of agents, 
was also studied, Fart of the slags (Group A) is light-yellow coloured on ths 
face, its prains are well-developed, have a red colour and are acisutas 


fracture surf 
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they contain calcium fluoride in the form of oval grains, which are surroundsd oy 
an easily melting component, lighter in colour and with a refractive index of 
1,604 - 1,610. Both phases are present in about the same volume. Moreover, 

there is also some corundum in this tructure. Slags with such structural char- 
acteristics permit a smooth remelting process with low power consumption to be 
earried out. In some cases, however, the slag has a less bright colour and a 
coarse-grained structure, (Group B). The coating which surrounds the calcium 
fluoride grains is about 5 times less voluminous than in the former group, Large 
prismatic corundum grains make up about 30% of the total volume. With such a 
structure, the slag coating becomes coarse, remelting takes longer and more power 
is consumed, while the amount of sulfide and spheroidal inclusions also increases, 
The mineralogical composition of the fluxing agent, therefore, has a marked effect 
on the steel refining process and needs further improvement, There are 7 figures Va 
and iO Soviet-bloe references, 
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Multipurpose cast specimen, Mashinostroenie no.1:56-57 Ja-F 
162, (MIRA 15:2) 
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Improving the technology of high-manganese steel production for 


crawler tractor track blocks. Mashinostroenie no.2: 49.52 Mr-Ap 
"62. (MIRA 15:4) 
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(Manganese steel--Metallurgy ) 
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Cast specimens for controlling the mechanical properties of steel 


castings, Lit. proizv. no.4:5-8 Ap ‘62. (MIRA 15:4) 


(Steel castings) (Founding--Guality control ) 
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AUTHORS : Shul'te, Yu, A., Gladkiy, S. I. 


TITLE; Improving the electrosmelting of steel 
PERIODICAL: Liteynoye -proizvodstvo, no. 12, 1962, 1 - 4 
TEXT: It is pointed out that some 90% of shaped steel castings produced. 


in the USSR are made of electric steel, while about 75% of all electric steel 
castings are made from medium-carbon steel grades - mainly of 25 J (25L), 35 J 


(35L) and 45 JI (45L) steel smelted chiefly in. electric furnaces with acid lin- / 
ing. The authors emphasize that the high quality level obtained in the produc- Ee A 
tion of stee! castings are due to a considerable degree to the high final Al- 7 


addition of 1.0 kg/ton or more. A number of references are cited recommending . 
the increase of Al-additions in medium-carbon steel to 2 kg/ton which would im- 
prove the quality of steel castings still further. It is stated that the reason 
for important problems of acid electrosmelting being investigated only to a les- 
ser degree, such as the effect of the duration of the casting operation, the 
nature of rimming of the pool, the slag composition, the degree of silicon re- 
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Mikhaylov, Pp. A. sarees asa 


TITLE: Corrosion resistance and fatigue strength of ShKh15 steel after eloctroslag 
smelting 


SOURCE: AN UkrRSR. Insty*tut mashy*noznavstva i avtomaty*ky*, L'viv. Vliyaniye ; 
rabochikh sred na svoystva materialov (Effect of active media on the properties of — t 
materials), no. 2, 1963, 67-76 : 


TOPIC TAGS: electroslag steel, electrosiag remelting, steel ShKh15, steel corrosion ,: 
resistance, steel fatigue strength, corrosion, corrosion resistance 


ABSTRACT: The Institut elektrosvarki im. Ye. O. Patona AN USSR (Institute of ! 
Electric Welding) has developed a method of electroslag smelting which is now in wide 
use to decrease the number of nonmetallic inclusions and thus increase the corrosion 
resistance of steel. The purpose of the present paper was to determine the effect of re- 
smelting on contamination of ShKh15 steel with oxides, sulfides, and air bubbles andthe : 
corrosion resistance and corrosion-fatigue strength of this steel, in both the perlite- ae 
ferrite and martensite states, in 3% sodium chloride. The results showed that electroslag. 
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| 
i ‘ 7 
i\ smelting of ShIth15 steel in the ZMI machine decreased the content of impurities by 2-2.5 |. 
| units and the porosity at the center by 0.5 units. As shown in the Enclosure, smelting ‘ 
increased corrosion resistance by up to 15% in 3% sodium chloride, but increased it only 
' insignificantly in air. Smelting increased the corrosion-fatigue strength of ShKh15 steel oe 
: by up to 40% in the martensitic hardened condition and by up to 20% before hardening. 
- {—-However, lowering the quantity of impurities below a certain value did not affect the 
-. {corrosion and corrosion-fatigue strength of the steel. 'trhe thermal treatment was 
1 


4 


carried out by F. P. Yanchishin (Cand. Tech. Sci.) and Eng. K. P. Tabinskiy." Orig. 
art. has: 4 figures, 4 tables and 3 formulas. : 


sc. st} =A SSOCIATION: Insty*tut mashy*noznavstva i avtomaty*ky*, AN UkrSSR , Lvov — 


~ ‘vefinstitute of Machine Technology and Automation, AN UkrSSR) 
t : 


~ —-b-SuBMITTED: 00 DATE ACQ: 10Apr6é4__ ENCL: 01 - 
| $UBCODE: MM NO REF SOV: 004 | OTHER: 000.) > 
: cee 
: 2/3 ae 
Card iy sea Dae steak eas ones oases a : 
UE Ce - - 
sodium chloride: 40 


1 - steel from a usual smelt (melt 


No. 3 erlite-ferrite; 2 - . 
steel ABBROVEDEOR BRLEASE: 08/23/2000 ~ 
(melts No. 18, 28, 33), perlite- 30 
ferrite; 3 - steel from a usual - 


smelt (melt No. 314822), ; 
martensite; 4 - steel after electro— 


slag smelting (melts No. 46, 48, 53), sl 
martensite. 


a 
time in days 


ene IN USS | 
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TITTLE: Problems of crystalltsatign 0 of ‘pidetroslag-eltea anens” 


SOURCE: IVUZ. Chernaya metallurgiya, no. 5, 1963, 76-86 


MOPIC TAGS: electroslag melting, pali-bearing steel{ ‘impurities, nonmetallic — 
inelusions, ingot diameter effect ; - de fect, solidification rete’ 


(gsporomh'ye Yactine —__- 
Building Institute) in cooper +ion with the. Dneprospetsstal' Plant. has studied 


st —the process of ingot crystallization in electrosiag melting in’ an attempt. 0 ioeeags 
_ determine melting conditions that. would re thé best. metal quality. =. ea 
: Laboratory~ and production-s tests’ sh ‘that ‘the ratio of ingot diameter 
i D to the depth of liquid metal ath h is the most indicative characteristic | 


of the process, and that D/h = 2 is the optimum value for ingots 100-=300_ mm in 
diameter. Higher D/h values indicate that the Pooper ernS< of metal and slag 


: ABSTRACT: ‘The zaporozhskiy Mashinicatrottel ‘ny Institut (Zaporozh'ye Machine: 
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‘ baths is too low, which leads to poor seperation of slag from metal and 

‘ increased amount of slag inclusions. - Lower D/h values mean that the metal _ 
; and slag temperature is too high, which results in extensive segregation, | a 
F coagulation of nonmetallic inclusions, and an increased amount of impurities, 

' With inereasing ingot diameter, the solidification rate decreases >» tor: ae 

: instance, from 1.25 cm/min for 100 mm diameter to 0,64 for 300 mm (at D/h = 2), 

: This also promotes segregation. Ingots of ShKhi5 steel [AISI £52100] 100 mm — 
a in diameter had considerably less segregation and smaller inclusions than 

ingots 300 mm in diemeter. Orig. art. has: 3 figures ana 2 tables, 
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' TITLE: Improvement of the quality of electroslag-melted ball-bearing: 
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' SOURCE: Stal’, no. 7, 1964, 640-642 


purity steel, steel electroslag melting 


ABSTRACT: Several variants of electroslapg melting have been tested 

‘dn an attempt to improve the quality of bali-bearing steel. The 

’ analysis of electroslag-melted steel showed that nitrides and carom 

i bonitrides constitute the greatest part (up to 75%) of the nonmetallic 
‘4neclusions present in the steel. These nitrides derive from the t 
'Snicial material. The elactrosiag process eliminates large nitrides 
‘over 20u in diameter, but does not eliminate the smaller ones, 
,Card 1/3 
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Therefore, the nitrogen and titanium contents of the initial metal 
must be reduced toaminimum, This can be done, for example, by 
refining the metal in the ladle with synthetic slag. Electroslag : 
melting of open-hearth steel refined with synthetic slag eliminated i 
-all the inclusions larger than 10u and reduced the number of smaller 
inclusions by more than 50% and the nitrogen and oxygen contents 
to 0.0053 and 0.0020%, respectively. To produce ultra-high purity : 
ball-bearing steel, the double electroslag melting was applied with ' 
a combination of various fluxes. The use of ANF-6-ANF-6 fluxes in ‘ 
t 


| 
t 


double electroslag melting or of AN-29-ANF-6 fluxes produced best 
results. Ultra-high purity steel, fully satisfying requirements 
for eritical bail bearings, was obtained. Orig. art. has? 2 figures. 
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iosphorus : haa’ ‘the. ‘greatest z 

iphosphorus content of 0. 034. ‘and .0. 090%. are: highly: ‘susceptible. ‘to cold: 
‘|imess, The cold brittleness threshhold © (50% loss of; properties) of ° 
|phorus steel was lowered to -140°C as. “compared: to: 

_|ijtdonal composition, | This occurs: because as- the - 

[| inereases, the boundaries of austenite: grains: are: aontaalnet 


Ljo£ the phosphor ide: eutectic eneni0G. a. marked. aeee in the: mec 
pr the: ‘steel, : eae 
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: on the seapactina of the. steel. : s 
i "The modification of “silicon. ‘siccoulaw had. no. appreciable in uence on 
; ‘the cold brittleness and properties of the steel. ae 
: Admixtures of ‘ferrotitanium. (0. 1%: TL) ‘refined the steel: tructure “inte 
‘€iner grains and increased’ ‘impact: strength. and ductility. by 10-15: 
: ponding increased cold | brittleness. = 
| The use ofa. complex: ‘modifier (0.1% al, (0; 1% Casi; and’ 
| 
‘ 


cerium) had no significant effect: on. cold: brittlenegs of the ateel, Ban wo 

At the temperature. of liquid nitrogen, ‘ateel. ‘GI3L becomes © “brittle: 
independent of its” composition: -. ‘However, when. this. “occurs, - there ig-n 

_ £ermation of austenite into Martensite, Tests made at +20°C after: coolt 

meat nitrogen: showed | ‘the samples to have ‘the. ‘usual. properties, .. 

Thus, the way to increase the: cold rittleneas. Of cast. -ateel a3. ‘ts 

‘to lower the phosphorus content. in: dts: oe = 

"Castings of. ‘high-manganeae ‘ateel ,: petating ‘at. ow: ‘temperatures, - Bese 

‘should be made only from low-phosphorus ‘steel: with the use of: Tow-phosphorus 

‘(up to 0. 05%) grades of ferromanganese. nes Pes ae 
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